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Gears were invented in the use of transmitting rotary motion in ancient times. In order to 
solve the problem of stability, the epicycloid gear came out. With the development of science 
and technology, the involute gear was proposed to enhance the accuracy. With the invention 
of the circular gear, the involute gear was replaced in the field of high capacity. Other gears 
were proposed one after another to meet the requirements. With the development of NC 
technology, some new or nonstandard gears were presented. There are various types of the 
design method for such gears. Some were designed based on the extensive reference to the 
existed gears, and others were designed on the spur of the moment. In recent years, an active 
method for gears based on given meshing properties, which is a hot topic, has not been 
formed a complete system. By using the research method combined with theory study, 
computer modeling & simulating, and experimental research, an active design method of gear 
tooth profiles based on function requirements is proposed, and the process model of this 
method is discussed in detail. The research is mainly taken as follows: 
(1) The concepts of active design and function requirement are introduced. The 
definition of the active design method for tooth profiles based on function requirements is 
proposed. The design proposal of the active design method is presented, and the process 
model is also built. It provides a new viewpoint and a new direction for gear tooth profile 
design.  
(2) In order to enhance the freedom of tooth profile design, an active method for design 
of gear tooth profiles using given line of action is proposed. The mathematical models of the 
special gears, using a parabola and an ellipse as its line of action, are built, respectively. The 
results show that most kinematical characteristics of a spur gear pair can be determined by the 
shape of the line of action. Therefore, it will be better to control the kinematical behavior of a 
gear set by specifying the shape of the line of action rather than specifying tooth profiles of a 
mating gear.   
 (3) In order to meet a requirement of less wear for gears used in fields of heavy 
machinery, precision machinery and food machinery, a method of the design for gear tooth 















developed and the simplified derivation of the mathematical model of tooth profiles is 
presented. It has significance in theory and practice to reduce wear of gears  
 (4) In order to increase the transmission stability and high contact ratio of heavy load 
gears using in the aerospace and automotive fields, an active design method for high contact 
ratio spur gears is proposed. The mathematical models of high conrtact ratio tooth profiles 
based on pressure angle are built. The results can provide the theory basis and the technical 
references for gears with high transmission stability. 
(5) The special gears, designed using the active design method based on function 
requirements, are used in gear reducers and gear pumps, respectively. The performance test 
and contrasting experiment are carried out by using test-bed for mechanical drive and gear 
pump, respectively. The results confirm that gears designed by the proposed method can meet 
the demand for practical use.  
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